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Unified Green Conceptual Design Introduction

1.0 INTRODUCTION

The proposed Big Eleven Lake/Waterway Park Green Stormwater Infrastructure (GSI) concept
is located in Kansas City, Kansas and is referred to herein as the Unified Green project. The
project is within a combined sewer basin tributary to a combined sewer overflow (CSO) outfall
that is prioritized for overflow reduction, CSO 19. The system is characterized by segments of
separate storm sewer that ultimately merge into a single combined sewer pipe, making the
system as a whole combined. The concept is primarily a CSO reduction project that proposes to
expand on and improve connection of the current separate sewer portions of the system,
construct new distributed and centralized GSl, retrofit existing GSI, and retrofit Big Eleven Lake
to maximize its function and benefit. The concept features a reconnection of two existing parks
by creating a pedestrian-friendly greened corridor that demonstrates a variety of GSI
technologies. The project has potential to integrate with and complement planned major
development initiatives in the area by creating a “Unified Green” Pilot Demonstration as part of
Partial Consent Decree obligations agreed to between the Unified Government of Wyandotte
County and Kansas City, KS (UG) and the Environmental Protection Agency (EPA).

Figure 1-1 displays the X Troup Avenue
epe . . W E
Unified Green project site. @
. . . Garfield Avenue
The site is situated along
Richmond Avenue
the natural drainage path e =
. 2 Walker Avenue
of the watershed tributary 5. T
K 5 New Jersey Avenue.
to CSO 19 at Jersey Big Eleven Lake/ o
Big Eleven Lake Park Froeman Avenue 3
Creek, making it an ideal ;A T 'S
f - Oakland Avenue = 1
location for centralized izt 5K U 2 Ao L v, 9 =
. B A =T o 5
GSI. The strategic sewer 3 § - ; e - 'Z,Washmgxon Blvd %
: = MR el e -3
separation and GSI i = o 5 . R §
. . X AR -5 3
solutions have the potential 9 suteave - = % 2
a - 9 0 e e <
to capture and treat the ; Minnesota Ave . . & rrrm
= : ™ e -7
. = Fa o 1y -
water quality volume = T , Armstrong Ave. g ot
. o 1 &'S : : ~Ann Ave LEGEND
(WQv) for approximately ik L i UG et
. f PhIE; NI Bk, Barnett Ave
114 acres of dramage Siola BamettAv:a - ; 2 g @ CSO 19 Outfall
. _ LR} & 5 1, waru ¥ v S y | ~\__ Jersey Creek
area. The WQVv is defined RE R i Syt Wigmaps RETRR L= e o
as the 1.37-inch rainfall = T 2 G a1 T M RIEARMSE L~ Project Boundary
event in the Mid-America Figure 1-1: Project Location
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Regional Council Manual of Best Management Practices for Stormwater Quality (MARC BMP
Manual), which represents the storage needed to capture and treat 90 percent of the average
annual stormwater runoff volume. Sewer separation is separating the combined, single pipe
system currently used for both sanitary and stormwater flows into two separate sewer systems.
Strategic sewer separation implements an approach that maximizes the stormwater benefit
while minimizing the cost by separating targeted areas only and utilizing the existing system and
infrastructure where possible. Big Eleven Lake also provides an opportunity to temporarily

detain larger storm events and to provide a flood reduction benefit downtown.

The proposed concept consists of four phases of design and construction, as shown on .

_ Phase 2

| A - ia - T .
B 5
¢ : 3 Big Eleven Lake |~
= & AT ’ Enhancements 1
7! | Minnesota Avenue
= Green Streetscape | X'

__Ei'__ai b=

Underground Storage
e T

g 12th Street & Ann Avene
B’“ Detention Basin

Gy T

Watennay Park
Bioswale

=
o Rain Garden 3
k. 7 'i&fﬁ.‘.—q—é

Figure 1-2: Project Phases
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Phases include the following:

o Phase 1: Green streetscape corridor along Minnesota Avenue integrated into the

Downtown Parkway District: The Healthy Community Vision for Downtown Kansas City,

Kansas (UG Urban Planning & Land Use, 2014) (Healthy Campus Plan) development.

¢ Phase 2: Enhancements to Big Eleven Lake and surrounding area with and

modifications to the lake outlet control structure to control outflow and provide temporary

stormwater storage.

o Phase 3: Youth soccer field with underground stormwater storage and variety of
distributed GSI in Waterway Park.

e Phase 4: Strategic storm sewer separation between N 13" Street and N 10" Street, from

Grandview Boulevard to State Avenue at Big Eleven Lake.

The following sections provide details and considerations for the conceptual design of the

project. An overview of the conceptual design features for the Unified Green project is shown in

Appendix A. This report includes the following sections summarizing the Unified Green

conceptual design project.

2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

Hydrologic Screening

Land Use and Property Acquisition Screening
Project Phasing

Existing Resources Screening

Project Conceptual Design Parameters
Project Benefits

Opinion of Probable Cost

Recommended Next Steps
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2.0 HYDROLOGIC SCREENING

The total area to be controlled by the proposed improvements is approximately 114 acres with
an estimated 51-percent of this area impervious. A majority of the area generally drains towards
Big Eleven Lake at N 11" Street and State Avenue, but no stormwater inlets, pipes or culverts
drain directly to Big Eleven Lake. The streets and adjacent area surrounding the park drain to
stormwater inlets that are connected to the combined sewer system (CSS), and therefore Big
Eleven Lake currently only receives direct stormwater runoff from the immediate park area
during a majority of rainfall events. The proposed green improvements will convey stormwater to
Big Eleven Lake using a combination of streetscape GSI, centralized GSl, and strategic sewer
separation upstream of Big Eleven Lake Park. Being situated in the natural drainage path of the
basin provides an opportunity to collect stormwater from surrounding areas. Incorporating GSI
upstream of the lake offers an opportunity to promote stormwater infiltration and improve water
quality for the more frequent storms, while utilizing new separate storm sewer to convey the less

frequent rainfall to Big Eleven Lake for detention. Figure 2-1 displays the total drainage area for
the Unified Green project.
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— o T = /
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ES TN -“,;'ss-, ] P
S L | > for—=a
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= e 3 “ “BE
— Tl . ( ] _Fi.
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e i '\‘_5 ;‘1 M‘g/////“ Pe
4509 N2 o Sy
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Figure 2-1: Project Drainage Area
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3.0 LAND USE AND PROPERTY ACQUISITION SCREENING

A majority of the drainage area is zoned as single family/apartment with more
commercial/central business type land uses along Minnesota Avenue and State Avenue. The
proposed GSI sites are primarily situated on public parks, Land Bank parcels, vacant parcels, or
in the public right of way. The abundance of available open land gives UG the opportunity to
pilot a variety of green technologies. shows the impacted park, Land Bank and vacant parcels

in the proposed project area.

GSIl was sited on the large collection of Land Bank, vacant and park parcels in the project
drainage area and along Minnesota Avenue to provide multi-benefit opportunities for
neighborhood revitalization and economic development integration. By installing GSl facilities
along the N 11™ Street corridor, the UG has an opportunity to reconnect and enhance existing
parks through a corridor defined by stormwater features. This green corridor will improve
stormwater collection and conveyance, utilize green stormwater bump-outs to create designated

parking and promote pedestrlan safety, and promote redevelopment through the area.

= _Minnesota Av
vie rﬁz * d -

LEGEND

r?.“r'l‘ﬂ"w jor (3 Proposed GSI Sites

4 | s Proposed Storm Sewer

@ Proposed Drainage Area
Land Bank Parcels (11/2017)

T, @ Vacant Parcels (11/2017)

vi)
; - Park Parcels

|

Figure 3-1: Land Bank Parcels, Vacant Parcels, and Park Parcels
with Project Drainage Area
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4.0 PROJECT PHASING

The concept design is separated into four phases of design and construction to provide the UG
with flexibility related to timing and funding of the proposed improvements. The four project
phases are identified on . Phase 1 and 2 can be substituted for one another or built
concurrently, depending on development associated with the Healthy Campus Plan identified
parcels between N 10" Street and N 11" Street, immediately north of Minnesota Avenue.
Phases 3 and 4 cannot proceed until Phase 2 is complete, and a stormwater connection is

constructed to Big Eleven Lake.

41 Phasel
Phase 1 includes the following major stormwater infrastructure improvements, as shown on

Figure 4-1 and detailed in the following subsections:

Strategic sewer separation on N 11" Street and State Avenue
Bioretention garden plaza on the Healthy Campus Plan site

3. Green streetscape improvements on Minnesota Avenue including permeable pavers
with underground storage

4. Stormwater pretreatment device

Unified Government 4-1 Burns & McDonnell
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Unified Green Conceptual Design Project Phasing

4.1.1  Strategic Sewer Separation

A primary stormwater interceptor will be constructed within the N 11™ Street corridor to
ultimately convey separate stormwater flows to Big Eleven Lake. The conveyance pipe
associated with this separation will be sized to match design criteria for the desired stormwater
level of service for the project. As part of Phase 1, the stormwater interceptor will be constructed
from the Minnesota Avenue intersection to the southeast corner of Big Eleven Lake. An existing
separate storm line made of vitrified clay pipe on Minnesota Avenue which is likely close to its
end-of-material life will also be replaced to provide conveyance along the Minnesota Avenue
corridor. The separation will include new inlets strategically placed for collection of stormwater
at the intersections of N 10™ Street and Minnesota Avenue, N 11" Street and Minnesota
Avenue, and N 11" Street and State Avenue. The GSiI facilities along Minnesota Avenue will

dewater to this new separate storm system.

Phase 1 is currently assumed to be implemented first, concurrent with the proposed
development of the Healthy Campus Plan. Because Phase 1 is constructed prior to the Phase 2
modifications at Big Eleven Lake Park, Phase 1 must include the construction of a temporary
combined sewer connection from the separate storm sewer installed near N 11" Street and
State Avenue to the existing 51-inch combined sewer. Once Phase 2 is complete, the temporary
combined sewer connection will be removed, and the storm sewer will convey flow from the
Phase 1 drainage area to the pretreatment forebay and Big Eleven Lake, discussed in Section
4.2.2. In the event that Phase 2 proceeds Phase 1, this temporary connection to the combined
sewer is not necessary, and the separate storm sewer can be directly connected to Big Eleven
Lake.

4.1.2 Bioretention Garden Plaza

This bioretention garden plaza is located on the southeast corner of N 11" Street and State
Avenue and is intended to provide storage and infiltration for the water quality volume from the
tributary area. Low flows will be diverted from the new stormwater interceptor into this facility,
while larger flow rates will remain in the interceptor so that the bioretention facility can remain
offline. The bioretention plaza design and construction should integrate with proposed features
for development of the adjoining Healthy Campus Plan site, and can include a pedestrian link
between the northeast corner of N 11™ Street and Minnesota Avenue to a mid-block crossing of
State Avenue to Big Eleven Lake. Figure 4-2 provides an example of how the bioretention

garden plaza could look.
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Figure 4-2: Bioretention Garden Plaza Example
(Elizabeth Caruthers Park, Portland OR, © 2017 Google)

4.1.3 Minnesota Avenue Green Streetscape

Minnesota Avenue currently has angled parking on the north and south sides of the street, from
N 12" Street east to N 10™ Street, creating a wide pavement section with very little definition for
traffic, parking, and pedestrian areas. A green streetscape along this corridor would define
these existing parking areas through corner and mid-block bioretention bump-out features and
the use of permeable pavers in the angled parking area. The bump-out features also create a
defined pedestrian crossing zone with shorter crossing distances, providing a safer and more
pedestrian-friendly intersection. The bump-out features at N 11" Street and Minnesota Avenue
could also integrate a level platform feature for boarding buses at this existing bus stop
locations. In addition to providing a stormwater benefit, these green features help define both
transportation and pedestrian uses within the corridor. Figure 4-3 provides an example of a

bump-out feature and a permeable pavement parking area.

Figure 4-3: Bump-out and Permeable Pavement Parking Examples
(Pilot Project, Kansas City, MO; E 815! Street & Troost Avenue, Kansas City, MO)
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4.1.4  Stormwater Pretreatment Device

The intent of a stormwater pretreatment device is to remove trash and sediment upstream of the
bioretention garden plaza and Big Eleven Lake. An example of this type of system is a Suntree
manufactured device. The key components of this system for the purposes of this project is to
remove trash and floatables along with sediment settling chambers. Figure 4-4 shows an
example of a stormwater pretreatment device. For this project it is proposed that the device be

installed near the intersection of N 11" Street and Minnesota Avenue.

% &4 4 A y RN
Figure 4-4: Stormwater Pretreatment Device Example
(E 81st Street & Troost Avenue, Kansas City, MO)

4.2 Phase?2
Phase 2 includes the following major green stormwater infrastructure improvements, as shown

on Figure 4-5 and detailed in the following subsections:

1. Retrofit of the outlet structure in Big Eleven Lake and Opti Real Time Controls
technology
Pretreatment forebay for a new stormwater pipe discharge point to Big Eleven Lake
3. GSl along Waterway Drive between State Avenue and Washington Boulevard

Phase 2 facilitates construction of the remaining project phases, as it provides the connection of
the stormwater interceptor to the available storage at Big Eleven Lake. Phase 2 must be
constructed prior to allowing stormwater from the new separate storm interceptor to discharge at
Big Eleven Lake. Phase 2 also removes the temporary combined sewer connection from the
separate storm sewer installed near N 11" Street and State Avenue as part of Phase 1. Once
all project phases are complete, this storm sewer will serve as the primary stormwater
interceptor that will ultimately direct drainage from the entire project area to the pretreatment

forebay and Big Eleven Lake.
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4.2.1 Big Eleven Lake Outlet Structure Retrofit and Opti Real Time Controls
The Big Eleven Lake outlet structure will be modified to provide controlled release of stormwater
back to the combined sewer for the desired project area level of service. The existing outlet
structure is an area inlet open on all sides that allows a constant baseflow out of the lake and
into the CSS. The outlet structure will be designed to allow for temporary storage of both small
and large storm events within Big Eleven Lake Park to provide both combined sewer overflow
reduction and flood control benefits. The outlet structure can be designed to dewater the site
back to normal permanent pool water levels within 24 to 48 hours, to minimize impact to the

current park usage.

The outlet structure will also include a
retrofit for Opti Real Time Controls (RTC),
as shown on Figure 4-6. Opti RTC is a
cloud-based platform that communicates
with the installed hardware at the site via
telemetry. The Opti RTC technology
allows for remote monitoring and active
control of stormwater management
facilities, utilizing site-specific sensor
information and National Oceanic and
Atmospheric Administration (NOAA)
forecasting for automated dewatering.
Opti RTC is recommended at the outlet
structure for Big Eleven Lake to optimize
storage by adjusting water levels based

on forecasted rain events to provide

additional stormwater storage capacity in

the lake. This technology provides a cost- Figure 4-6: Opti Real Time Control Technology
effective solution for overflow control by (Gardner Avenue Detention Basin, Kansas City, MO)

storing stormwater in Big Eleven Lake and slowly releasing it back into the combined sewer
system after the peak flow from the rain event has passed.
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4.2.2 Pretreatment Forebay

A forebay will provide pretreatment for stormwater routed to Big Eleven Lake from the upstream
sewer separation. The proposed design includes serpentine flow path pretreatment, where
stormwater is routed through a three-tiered forebay prior to discharging to the southeast corner
of Big Eleven Lake. The tiers can be constructed using a stone style that mimics the existing
historic stone walls found throughout Downtown Kansas City, Kansas and around Big Eleven
Lake. This southeast corner of the lake can also be modified to include more wetland type
plantings to provide additional pretreatment and water quality improvement for stormwater
introduced to the lake. An example of how the existing wall could be extended was included in

the Healthy Campus Plan and is shown in Figure 4-7.

Figure 4-7: Pretreatment Forebay Wall Example
(UG Urban Planning & Land Use, 2014, p. 41; State Avenue & Waterway Drive, Kansas City, KS)

4.2.3 Waterway Drive GSI

Vacating all or a portion of Waterway Drive east of Big Eleven Lake and repurposing the right of
way will provide parking for park users and a connection to the Beatrice L. Lee Community
Center. The current proposed layout included in this concept shows closing the outer two lanes
on Waterway Drive for bioretention and permeable paver parking areas to provide treatment
and storage for stormwater runoff primarily from the Community Center and commercial
properties to the east. A variety of configurations are possible for the Waterway Drive GSI,
pending traffic pattern criteria, including full closure of the right of way or closure of one half of
the existing 4-lane road. The GSI would dewater to a separate storm sewer, which would direct
larger storm flows to the pretreatment forebay for Big Eleven Lake.

Unified Government 4-8 Burns & McDonnell
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4.3 Phase3
Phase 3 includes the following major green stormwater infrastructure improvements, as shown

on Figure 4-10 and detailed in the following subsections:

Strategic storm sewer separation

2. Bioretention on the southeast corner at the intersection of N 11" Street and Armstrong
Avenue adjacent to Waterway Park

3. Bioswale along Barnett Avenue from N 11™ Street to Waterway Drive on the east side of
Waterway Park
Youth soccer field with underground storage in Waterway Park

Retrofitting an existing rain garden and an existing bioswale in Waterway Park

Phase 3 can be constructed once the strategic separation is completed from Phase 1, and the
Big Eleven Lake improvements are completed from Phase 2. Phase 3 sewer separation
connects the proposed storm sewer in Phase 3 to the primary storm sewer alignment in Phase
1 at N 11" Street and Minnesota Avenue. Once Phase 3 is complete, the storm sewer will
convey flow from the Phase 3 drainage area to the pretreatment forebay and Big Eleven Lake.

4.3.1  Strategic Sewer Separation

The proposed sewer separation will connect to the storm sewer at Minnesota Avenue and N
11" Street, constructed as part of Phase 1, and extend south towards and through Waterway
Park to the intersection of Waterway Drive and Ann Avenue. The separation will include new
inlets strategically placed for collection of stormwater at the intersections of N 11™ Street and
Armstrong Avenue, N 11" Street and Ann Avenue, and N 11" Street and Barnett Avenue. The
proposed alignment will integrate and utilize the existing separate storm sewer through the park,
and route stormwater flows to the underground storage at the youth field. The proposed storm
sewer alignment allows for the disconnection of the existing separate storm sewer from the

combined sewer and reroutes additional drainage area to Big Eleven Lake.

4.3.2 11" & Armstrong Bioretention

This bioretention is located at the southeast corner of N 11" Street and Armstrong Avenue and
is intended to provide storage to treat the water quality volume from the drainage area for
Armstrong Avenue east of N 11" Street. The bioretention can replace a dilapidated structure
adjacent to the entrance of Waterway Park and promote connectivity between the parks and the
new pedestrian corridor along N 11" Street. Figure 4-8 shows the existing structure at the

proposed bioretention site and an example photo of a bioretention garden in a similar setting.
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Figure 4-8: Bioretention Example
(N 11t Street & Armstrong Avenue, Kansas City, KS; E 815 Street & Lydia Avenue, Kansas City, MO)

4.3.3 Youth Soccer Field with Underground Storage

Re-grading of the north lawn of Waterway Park for a youth soccer field with underground
storage is proposed to create a more usable space for the community, while providing storage
and treatment for the water quality volume of the surrounding neighborhood. The existing park
space is currently being used as a soccer practice field, but is characterized by an uneven,
poorly vegetated ground surface with a large grate inlet in the middle of the play area. The
underground storage utilizes the existing and new separate storm system through the park to
convey water to a series of plastic storage chambers with aggregate bedding and filter layers,
under a well-draining soil and grass layer. The soccer field is currently sized for United States
Youth Soccer 12U age group with the ability to be sub-divided into four 8U/6U fields. Figure 4-9
shows an example application of underground storage (left) as well as a newly constructed field
with drainage system (right) that was implemented as part of a larger GSI wetland/detention
project. The underground storage would be designed to dewater to the new separate storm

sewer and ultimately to Big Eleven Lake for secondary treatment and storage.

7MiM
7y

Figure 4-9: Underground Storage Example
(adswater.com.au; E 81°t Street & Troost Avenue Wetland Detention Facility, Kansas City, MO)
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4.3.4 Barnett Avenue Bioswale

The bioswale along Barnett Avenue will extend between N 11" Street and Waterway Drive and
function primarily as a conveyance and pretreatment mechanism. The bioswale will convey
flows from the drainage area east of Waterway Park, collected by new inlets at the intersection
of N 11" Street and Barnett Avenue, to the existing storm sewer in Waterway Park. The existing

storm sewer will be routed to the proposed underground storage in Waterway Park.

435 Waterway Park GSI Retrofits
Enhancements to the existing rain garden
adjacent to the parking lot and improvements to
the existing bioswale adjacent to N 11™ Street
are proposed to improve the current function of
the GSI and maximize the investment the UG

has made into this infrastructure, as shown on

Figure 4-11 and Figure 4-12. Stormwater

Figure 4-11: Waterway Park Rain Garden
Waterway Park parking lot will be directed to (Waterway Park, Kansas City, KS)

the existing rain garden north of the parking

currently entering the grate inlet in the

lot. Additional flow and soil amendments in the
rain garden would allow for heartier vegetation to
be planted and thrive. The existing bioswale on
the northeast end of Waterway Park is currently
characterized by scarce vegetation and erosion
due to short-circuiting of the facility due to the
existing outlet structure configuration. Re-
grading the area for a youth soccer field,
discussed in Section 4.3.3, will create positive
drainage toward the existing Waterway Park
bioswale. Establishing more flow to the Figure 4-12: Watrwa&l ark Bioswal
existing bioswale, adding amended soils, and (Waterway Park, Kansas City, KS)

raising the invert elevation of the outlet structure from the bioswale would encourage healthier
vegetation and increase aesthetic appeal along the Waterway Park walking trail. The outlet
structure would be connected to the new separate storm sewer and these flows would ultimately

be directed to Big Eleven Lake for secondary treatment and storage.
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44 Phase4

Phase 4 extends the strategic sewer separation from Phase 3 west of Waterway Park and a
detention basin at N 12" Street and Ann Avenue. Phase 4 sewer separation connects the
proposed storm sewer in Phase 4 to the storm sewer in Phase 3 at Ann Avenue and Waterway
Drive. Once Phase 4 is complete, the storm sewer will convey flow from the Phase 4 drainage
area to the pretreatment forebay and Big Eleven Lake. Phase 4 improvements are shown on

Figure 4-14 and detailed in the following subsections:

1. Strategic storm sewer separation

2. Detention on the southeast corner at the intersection of N 12" Street and Ann Avenue

4.4.1  Strategic Sewer Separation

Strategic sewer separation from Phase 3 extends west of Waterway Park on Ann Avenue to N
13th Street, south on N 13th Street to Barnett Avenue, and on N 12" Street from Grandview
Boulevard to Ann Avenue. The separation will include new inlets strategically placed for
collection of stormwater at the intersections of N 12" Street and Grandview Boulevard, N 12"
Street and Ann Avenue, N 13" Street and Ann Avenue, and N 13" Street and Barnett Avenue.
Once Phase 4 sewer separation is complete, the entire 114-acre drainage area upstream of Big
Eleven Lake will be separated and ultimately routed to the lake for treatment and temporary

storage.

4.42 12" & Ann Detention Basin

The separate storm sewer on N 12th Street from Grandview Boulevard to Ann Avenue will
convey the low flows to a detention basin on the southeast corner of the N 12th Street and Ann
Avenue intersection, allowing larger flows to remain in the storm sewer and ultimately be routed
to Big Eleven Lake. The detention basin would temporarily store the water quality volume for the
drainage area to the south and dewater to the new separate storm sewer on Ann Avenue.
Figure 4-13 shows the existing site conditions as well as an example detention basin

application.

Figure 4-13: Detention BasinExampIe
(N 12t Street and Ann Avenue, Kansas City, KS; Lydia Avenue and E 83" Terrace, Kansas City, MO)
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5.0 EXISTING RESOURCES SCREENING

The multi-phase project is designed to reduce combined sewer overflow, enhance existing park
resources, expand on existing GSI and storm sewer infrastructure investments, provide
additional stormwater management, and improve water quality in Big Eleven lake and Jersey
Creek. As part of this conceptual design, the following resources were evaluated for potential

impact of or integration with the proposed improvements.

5.1 Existing Separate and Combined Sewer

The existing combined sewer interceptor runs north along N 11" Street and turns east along
Washington Boulevard, where it continues along N 10™ Street to Freeman Avenue, and down N
9" Street to Jersey Creek. Several portions of the project area have inlets draining to segments
of separate storm pipe that eventually connect to the combined sewer. Having these storm
sewer segments in place allows for a more economical approach to strategic separation if the
condition allows for re-use of the existing infrastructure. The condition of these existing storm
infrastructure separation areas is currently being evaluated by Water Pollution Control.

The existing stormwater and combined sewer capacity for the project area was evaluated to
understand the existing stormwater conveyance level of service and to design the proposed
storm sewer to meet or exceed the current conditions. For this evaluation, segments of the
primary existing combined sewer were evaluated, as identified on Figure 5-1. This analysis
found that a majority of the project area currently has a 1-year or lower level of service. Table

5-1 summarizes the pipe alignments evaluated and the resultant level of service.

Table 5-1: Existing Sewer Level of Service

Facility ID Location Level of Service
063650-063115 | Waterway Dr. & Washington Blvd. 10-Year
063114-063112 | N 11 St. & State Ave. WQv
062559-062526 | Alleyway between Armstrong Ave. & Minnesota 1-Year
062760-062761 | Northeast corner of Waterway Park WQv
075050-075049 | N 12t Street between Ann Ave. & Armstrong Ave. <WQv

Rainfall intensities based on Young & McEnroe, 2002 for 5-, 15- and 30-minute durations.

Time of concentration assumptions were based on drainage area size as follows: drainage area <5
acres assumed 5-minute; 5 acres < drainage area < 20 acres assumed 15-minute; drainage area > 20
acres assumed 30-minute.
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Figure 5-1: Existing Level of Service Evaluation

5.2  Potential Utility Conflicts

During field investigations it was noted that several utilities appeared to be located within the
right of way along N 11" Street. Typically, all utilities other than the Board of Public Utilities
(BPU) are required to relocate without compensation per the UG’s current utility relocation
policy in the right of way. The relocation policy for BPU utilities in the right of way is dependent
on funding and relocation purposes at the direction of the UG Project Manager. To identify
potential conflicts, the project team requested utility data from local utility companies for the
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project area. Information was provided by the following utilities, and potential challenges to be
addressed during preliminary design are identified:

e Water (BPU): Waterlines are in the right of way for almost every street in the project
area. A water main appears to be located on the west side of the N 11" Street right of
way which will need to be considered when finalizing the separate storm sewer
alignment. Water mains also extend on both the north and south sides of Minnesota
Avenue between N 10" Street and N 11" Street, portions of which may lie within
proposed streetscape GSI. Additional detail on age, size, and location of the waterlines
should be evaluated during the next phase of design. See Appendix B.1 for BPU
waterline utility information.

e Electric (BPU): Mapping information for the N 11" Street corridor, provided by BPU,
identifies a large underground electric utility duct in the right of way. The underground
electric utility duct will be a major crossing consideration where the proposed storm
sewer will most likely be routed underneath the duct. Approximate depths are shown in
the BPU maps; however, these depths will need to be field verified in the next phase of
design. See Appendix B.2 for BPU electric utility information

e Traffic Signals: There are traffic signals at the intersections of N 10" Street and
Minnesota Avenue, N 10™ Street and State Avenue, and N 11" Street and State Avenue
that may impact the proposed storm sewer alignment and/or GSI subsurface
configuration. See Appendix B.3 for Traffic Signal information.

e Gas: Kansas Gas Services has provided information for gas lines in the project area.
According to gas mapping, there are no gas utilities on N 11" Street, between Armstrong
Avenue and Washington Boulevard. Although N 11™ Street is not a major gas utility
corridor and does not impact the primary storm sewer alignment, there are gas lines that
may impact the construction of the smaller storm sewers located along other street
alignments. Kansas Gas Services maps for the project area can be found in Appendix
B.4.

e Telecommunications: N 11" Street is a major utility corridor for AT&T
telecommunications. AT&T has multiple ducts along N 11" Street. Potholing must be
performed to determine the actual size and location of the existing utilities. See

Appendix B.5 for approximate AT&T utility information.
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5.3 Parks & Existing Vegetation

Preserving and integrating with the historic significance and features of the parks is a priority of
the Unified Green project. Big Eleven Lake Park is characterized by the historic stone walls that
are found throughout downtown Kansas City, Kansas. The stone walls surrounding Big Eleven
Lake are planted with ornamentals and shrubs that are somewhat overgrown with undesired
vegetation. Cattails are also beginning to invade the waterline of Big Eleven Lake at the
southwestern edge. Phase 2 improvements to Big Eleven Lake can include cleaning out the
overgrowth and cattails in the lake as well as a repairing and expanding the historic stone walls.
Native species, complemented with ornamentals, can be planted in the pretreatment forebay

and along the perimeter of Big Eleven Lake to enhance the vegetation in the park.

Waterway Park has recently undergone improvements to sidewalk connections and ramps. The
project proposes to expand the sidewalk connections north to Big Eleven Lake Park, creating a
connected corridor between the parks. The existing GSI within Waterway Park currently has
some issues with erosion and vegetation, likely due to minimal stormwater being routed to them.
Phase 3 proposes retrofitting the existing GSI to improve functionality and aesthetics to optimize
the existing investment in these features.

5.4  Transportation

Several streets within the project area function as primary transportation corridors and are
currently characterized by wide sections of pavement and on-street parking with limited
designations for traffic, parking, and pedestrian zones. The proposed green streetscape
improvements provide more defined parking areas as well as safer pedestrian crossing zones
with intersection bump-outs. They also align with streetscape parameters identified as part of
the Healthy Campus Plan and the Downtown Master Plan (UG Urban Planning & Land Use,
2007), as adopted by the UG.

There are two bus stops at the intersection of N 11" Street and Minnesota Avenue, one at the
northeast corner and one at the southwest corner. There are two additional bus stops at the
intersection of N 10™ Street and Minnesota Avenue. Level boarding and adjustments to the
bioretention bump-outs can be incorporated into the green streetscape design to accommodate

the bus stops.
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6.0 PROJECT CONCEPTUAL DESIGN PARAMETERS

The Unified Green project provides treatment and storage of the water quality volume (1.37-inch
rainfall event) for the entire 114-acre drainage area. Storm separation of the area and retrofit of
Big Eleven Lake also provides the opportunity for increased stormwater level of service and
temporary stormwater storage at Big Eleven Lake Park. Total runoff volumes for the project
area and therefore targeted storage volumes for Big Eleven Lake were calculated using a HEC-

HMS model, and are summarized in Table 6-1.

Table 6-1: Total Drainage Area Runoff Volumes

Design Storm Rainfall Depth Runoff Volume
(inches)! (acre-feet)?

WQv3 1.37 6.65
2-year, 24-hour 3.55 20.9
5-year, 24-hour 4.50 28
10-year, 24-hour 5.25 34
25-year, 24-hour 6.28 42.4
50-year, 24-hour 7.10 49.2
100-year, 24-hour 7.94 56.4
1 Rainfall depths from Young & McEnroe (2002), with the exception of the Water Quality Volume
2 Runoff volumes calculated using SCS Curve Number method assuming 51% impervious area
and curve number of 65 to represent pervious area, and 25-minute lag time.
3 Water quality design storm runoff depth and volume per MARC BMP Manual (2012).

Sizing and control of the proposed improvements are dependent on the desired level of service
and associated runoff volumes. Conceptual design parameters for various level of service

scenarios are further discussed in the following sections.

6.1 Big Eleven Lake Inundation Area

Because Big Eleven Lake is in the natural drainage path, larger storm control can be provided
with a modified outlet control structure and limited modifications to grading and park features.
Big Eleven Lake Park currently has capacity to temporarily store up to the 100-year runoff
volume for the project drainage area. Depending on the stormwater level of service that is
desired, Big Eleven Lake could be temporarily inundated following storm events, then
dewatered to the combined sewer. The maximum outflow from the lake is limited by the capacity
of the downstream combined sewer system, which is estimated to be approximately 100 cubic-
feet per second. The outlet structure could be designed to store and slowly release CSO storm
events to the CSS at a rate that limits the potential for a CSO event, and thereby reduces CSOs

to Jersey Creek. Depending on the desired level of service, larger rain events beyond the CSO
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storms could also be stored and discharged to the CSS to provide additional flood control
benefit. For all events, inundation area outside the permanent pool levels can be designed to
dewater in 24 hours or less so that the park would only be inundated during and shortly after

larger rain events.

Big Eleven Lake storage and outflow was modeled using HEC-HMS to approximate water
surface elevations for each design storm presented in Table 6-1. Table 6-2 shows the
calculated water surface elevations for the varying design storms. Figure 6-1 demonstrates the
approximate inundation areas for Big Eleven Lake based on the calculated water surface

elevations and existing topography of the land surrounding the lake.

2' Contours
LOS Inundation Area

- 10-Year
I 100-vear

Figure 6-1: Big Eleven Lake Inundation Mapping
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Table 6-2: Big Eleven Lake Water Surface Elevations

Design Storm Water Surface Elevation

(feet)
WQv 826.0
2-year 828.2
5-year 829.1
10-year 829.9
25-year 830.8
50-year 831.5
100-year 832.2

The inundation mapping assumes that the current permanent pool in Big Eleven lake is at
elevation 825 feet. The water quality volume inundation area assumes runoff volume for 24.5
acres of the total area, which represents the portions of the 114-acre drainage area that are not
controlled by upstream GSI facilities. This water quality volume can be stored within the existing
footprint of Big Eleven Lake Park extents, assuming a reinforced concrete cap is constructed to
raise the existing lake edge 6 inches. The 2-, 10-, and 100-year inundation areas assume the
entire 114-acre drainage area upstream, as these larger storm events will not be routed through

or controlled by upstream GSI.

Inundation areas are based on 2-foot contours derived from Light Detection and Ranging
(LIDAR) data. Additional survey of Big Eleven Lake Park will be needed in the next phases of
design to better define inundation extents. Additional stormwater modeling would also be

needed to simulate the stormwater conveyance, storage and discharge.

The use of Opti Real Time Controls further enhances the ability to control the water level in Big
Eleven Lake and potentially reduce the inundation area when significant rainfall is forecasted.
Water budget calculations are recommended in future stages of design when more is known

about the suspected spring feeding Big Eleven Lake.

6.2 Storm Sewer Level of Service

Given the storage availability at Big Eleven Lake, UG has flexibility in determining the desired
storm sewer level of service. The proposed storm pipes were sized for level of service scenarios
including the water quality volume, 1-, 2-, 5-, 10-, and 25-year scenarios. Pipe sizes required to

accommodate each scenario are summarized in
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Table 6-3. To improve on the current storm sewer level of service that is provided by the
existing combined sewer system and account for minimal differences in pipe size required to
achieve those levels, it is recommended to provide a 2- to 5-year level of conveyance service
for the separate storm system to provide sustainable stormwater management in the CSS
areas. When traditional conveyance is used in conjunction with green stormwater infrastructure
and reductions in impervious area, the actual level of service recognized typically exceeds that
of the traditional stormwater conveyance system. Up to a 25-year level of service can be

provided with increase to pipe sizes and larger inundation area in Big Eleven Lake.

Table 6-3: Proposed Level of Service Pipe Sizes

Level of Service Intensity Pipe Size Range
(inches/hour)? (inches)
WQv 1.90 15-48
1l-year 3.96 21-60
2-Year 4.92 21-72
5-year 6.23 24 -72
10-year 7.27 24 -72
25-year 8.70 30-84

Young & McEnroe, 2002 assuming 5-minute time of concentration

6.3 Green Stormwater Infrastructure Sizing & Storage

The proposed GSI discussed in each phase were conceptually sized based on the drainage
area and impervious area tributary to the facility as well as an assumed GSI type, surface area,
and standard cross section at that location. Figure 6-2 illustrates the drainage areas treated by

each GSI and the drainage area tributary to Big Eleven Lake.

Sizing of the GSI was based on capturing and storing the water quality volume for the 1.37-inch
storm within the available storage space. The primary GSI types evaluated include
bioretention/bioswale, permeable pavements, and detention. Bioretention assumed available
storage within the ponding area and the void space within the soil and aggregate media (if
applicable). Permeable pavement calculations assumed storage capacity within the aggregate
void space and detention assumed storage within the ponding area. The following porosities

were assumed throughout these calculations:

e Bioretention soil media porosity of 0.30

e Aggregate storage media porosity of 0.40

Unified Government 6-4 Burns & McDonnell



Unified Green Conceptual Design Project Conceptual Design Parameters

- - d ',, ? - v . . o .
. Bioretention Garden Plaza [»

} Minnesota Avenue E
| Green Streetscape

e e

é Youth Soccer Field with ﬁ ﬁ ———
Underground Storage 4 :

i - 11th &Armstrong Bloretentlon h

S & == —p—

P T: Waterway Park Bioswale | |

,;-z c,wf (g_”}

- e
1-";; . ;l ks
- e SR TR
| Barnett Avenue Bioswale |  @© .

-:-?4"“ : ‘”.f ‘v:'\n gr (w) J—-b
'.'1 ‘ | e % e
Proposed Storm Sewer =/~ L Waterway Park Rain Garden |
o Ty e T :'u: daddliien ) Zaa i SEEEAE DTS —— R E el
LEGEND
.'_':' Big Eleven Lake 11th & Armstrong - Youth Soccer Field with
Waterway Drive GSI Bioretention ~ Underground Storage
4" Bioretention Garden Plaza * Waterway Park Bioswale gn Waterway Park Rain
Gard
Minnesota Avenue Green 4" Barnett Avenue arcen '
Streetscape ~ 12th & Ann Detention

Figure 6-2: GSI Drainage Areas

The following sections summarize the GSI facilities proposed in each phase, the associated
water quality volume controlled, and the storage volume provided.

6.3.1 Phasel

Phase 1 GSIl includes a bioretention garden plaza and a green streetscape that features
permeable pavement parking areas, delineated by bioretention bump-outs. The stormwater
management features in Phase 1 provide approximately 2.68 acre-feet of total storage for the
water quality volume runoff from the 25.27-acre drainage area.
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Table 6-4 summarizes the available storage and associated water quality volume for the

proposed GSl in Phase 1.

Table 6-4: Phase 1 Storage and Runoff for Water Quality Volume

Proposed GSI Feature GSl Plan Storage Drainage Impervious WQv

Area (acre) Volume Area (acre) (%) (acre-

(acre-feet) feet)

Bioretention Garden Plaza 0.51 0.84 10.86 64 0.78

Minnesota Avenue 1.12 1.43 14.41 83 131
Green Streetscape

Total 1.63 2.27 25.27 75 2.09

Parameters assumed for storage of the water quality volume within the GSI are summarized

below.

e Bioretention Garden Plaza:
o Ponding depth: 6 inches
o Bioretention soil media depth: 30 inches
o Aggregate storage media depth: 12 inches
o Minnesota Avenue Green Streetscape:
o Bioretention
— Ponding depth: 6 inches
— Bioretention soil media depth: 30 inches
— Aggregate storage media depth: 12 inches
o Permeable Pavement

— Aggregate storage media depth: 36 inches

6.3.2 Phase?2

Phase 2 includes retrofitting the Big Eleven Lake outlet structure and including Opti RTC, a
pretreatment forebay for Big Eleven Lake, and bioretention and permeable pavement parking on
Waterway Drive. The stormwater management features in Phase 2 provide approximately 2.35
acre-feet of storage for the water quality volume runoff, from the 28.89-acre drainage area. As
discussed in Section 6.1, the target water quality storage volume for Big Eleven Lake was
calculated as the total upstream tributary area not treated by an upstream GSiI facility. The lake
and pretreatment forebay provide storage for the water quality volume between the permanent

pool elevation and a 6-inch concrete cap on the existing stone wall around the perimeter of the
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lake. Table 6-5 summarizes the storage and runoff volumes for the control of the water quality

storm for Phase 2 improvements.

Table 6-5: Phase 2 Storage and Runoff for Water Quality Volume

Proposed GSI Feature GSl Plan Storage Drainage Impervious WQv
Area (acre) Volume Area (acre) (%) (acre-
(acre-feet) feet)
Big Eleven Lake & 3.83 2.041 24.52 56 1.55
Pretreatment Forebay
Waterway Drive GSI 0.32 0.31 4.37 57 0.28
Total 4.15 2.35 28.89? 56 1.83

1Reported storage volume represents available pretreatment forebay storage volume and Big Eleven Lake storage
below 6-inch reinforced concrete cap. Total available storage for Big Eleven Lake is Summarized in Table 6-6.
2Drainage area represents targeted area for water quality volume storage only.

For storm events greater than the water quality volume targeted storage in Big Eleven Lake

assumes runoff from the entire 114-acre project drainage area because upstream GSl is only

designed to control the water quality volume, and therefore any larger storm flows will be routed

directly to Big Eleven Lake. Parameters assumed for storage of the water quality volume within

Waterway Drive GSI and larger storm storage for Big Eleven Lake include:

o Big Eleven Lake & Pretreatment Forebay: provides storage within the lake and forebay

areas above the permanent water level. As discussed in Section 6.1, the total storage

volume of Big Eleven Lake is dependent on the stormwater level of service that is

desired. Table 6-6 shows the approximate water surface elevations and available

storage for the varying level of service options. Approximate level of service was

rounded to the nearest 1 foot.

Table 6-6: Big Eleven Lake Available Storage

Stage Storage? Approximate Level of
(feet) (acre-feet) Service

825 0.0 -

826 2.042 WQv

827 5.54 -

828 9.65 2-Year

829 14.06 5-Year

830 18.73 10-Year

831 23.63 25-Year

832 28.70 100-Year
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833 33.94

834 39.33

1Stage-storage is based 2-foot contours from LIDAR. The
intermediate contours were derived from linear interpolation to
approximate the level of service.

2Water quality volume storage assumed 1.79 acre-feet of storage
below the 826-foot elevation plus an additional 0.25 acre-feet of
storage in the pretreatment forebay.

o \Waterway Drive GSI:
o Bioretention
— Ponding depth: 6 inches
— Bioretention soil media depth: 30 inches
o Permeable Pavement

— Aggregate storage media depth: 24 inches

6.3.3 Phase3

Phase 3 features new bioretention, bioswale, and underground storage, as well as
improvements to the existing rain garden and bioswale in Waterway Park. The stormwater
management features in Phase 3 provide approximately 2.09 acre-feet of storage for the water
guality runoff volume from the 42.84-acre drainage area. Table 6-7 summarizes the storage and

runoff volumes for the control of the water quality storm.

Table 6-7: Phase 3 Storage and Runoff for Water Quality Volume

Proposed GSI Feature GSlI Plan Storage Drainage Impervious WQv

Area Volume Area (%) (acre-feet)
(acre) (acre-feet) (acre)

11t & Armstrong 0.1 0.26 4.44 49 0.25

Bioretention

Barnett Avenue Bioswale 0.04 0.06 2.23 50 0.13

Youth Soccer Field with 0.66 1.61 33.15 41 1.59

Underground Storage

Waterway Park Rain 0.01 0.03 0.92 22 0.03

Garden

Waterway Park Bioswale 0.11 0.13 2.10 7 0.03

Total 0.92 2.09 42.84 40 2.03
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Parameters assumed for storage of the water quality volume within the GSI are summarized

below.

6.3.4

11" & Armstrong Bioretention:

o Ponding depth: 12 inches

o Bioretention soil media depth: 36 inches

o Aggregate storage media depth: 18 inches
Barnett Avenue Bioswale:

o Ponding depth: 6 inches

o Bioretention soil media depth: 30 inches

o Aggregate storage media depth: 12 inches

Youth Soccer Field with Underground Storage:

o ADS StormTech SC-740 available storage

o Additional aggregate storage depth (over ADS StormTech aggregate): 3 inches

Waterway Park Rain Garden:

o Ponding depth: 9 inches

o Bioretention soil media depth: 30 inches

o Aggregate storage media depth: 12 inches
Waterway Park Bioswale:

o Ponding depth: 6 inches

o Bioretention soil media depth: 30 inches

Phase 4

Phase 4 GSI improvements include a detention basin, which relies on open area volume to

provide 0.78 acre-feet of stormwater storage in an assumed 2-foot ponding depth. Table 6-8

summarizes the target water quality volume and available storage at the proposed site. GSI

section assumptions include:

12" & Ann Detention:
o Ponding depth: 24 inches

Table 6-8: Phase 4 Storage and Runoff for Water Quality Volume

Proposed GSI Feature GSI Plan Storage Drainage Impervious WQv
Area Volume Area (%) (acre-feet)
(acre) (acre-feet) (acre)
12t & Ann Detention 0.39 0.78 16.72 36 0.72
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7.0 PROJECT BENEFITS

While the primary focus of the Unified Green project is to implement and demonstrate GSI
practices as part of an integrated approach to reduce CSO volume, multiple ancillary benefits
for the community are extracted. These benefits correlate with adopted UG plans by the Parks
and Recreation and the Urban Planning and Land Use departments. Additionally, community
leaders continue to seek and identify opportunities to leverage UG funding mechanisms in a
manner that provides the biggest impact to the community. These ancillary benefits are
described in the following sections, and can be used to begin the GSI conversation with

decision makers and residents.

7.1 Reduce Stormwater to Priority Outfall

The Unified Green project will reduce CSO volume and frequency at CSO 19 (064-019) shown
on Figure 1-1, provide flood control benefit, and improve water quality through use of green
stormwater infrastructure. Unified Green will manage CSO volumes per the Draft Integrated
Overflow Control Plan (Burns & McDonnell, 2016) upstream of and within Big Eleven Lake.
Proposed improvements will infiltrate stormwater for the most frequent rain events, and detain
stormwater at Big Eleven Lake until capacity becomes available in the downstream combined
sewer system. Based on preliminary modeling done during the IOCP, the reduction of CSO with
GSl is 83.2% at CSO 19 with 6 overflow events based on the 2001 Design Storm as defined in
the Sewer Evaluation Work Plan (Burns & McDonnell, 2013). Additional improvements north of

Big Eleven Lake may also be needed to address overflow volume at CSO 19.

7.2 Enhance and Connect Parks

Visitors walking the perimeter trail at Waterway Park can see Big Eleven Lake to the north. The
connection between these two parks was part of a larger vision at the turn of the century
(Figure 7-1), of which now are present-day Big Eleven Lake Park and Waterway Park. Each
present-day park provides unique amenities, integrating the rich history of the Parks system in
the UG with the current desires of its residents. Additionally, this connection follows a vision for
an extension of the Riverfront Heritage Trail System, as proposed in the Downton Master Plan.
Improving the visual and pedestrian connection between Waterway Park and Big Eleven Lake
Park will encourage interaction with the surrounding neighborhoods and promote business

opportunities adjacent to the corridor.
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Enhancements at Big Eleven Lake Park currently
include extending the existing stone walls along
the southeastern portions of the site for a
stormwater quality and quantity control function.
This extension presents an opportunity to repair
the existing stone walls as needed, remove
undesired vegetation, and replant the stone walls
with new vegetation. Additionally, there is an
opportunity to designate parking for park users
through the proposed bioretention bump-outs and
permeable paver parking areas aligning
Waterway Drive. Creating this parking is an
added benefit for users of the Beatrice L. Lee
Community Center and could promote a natural
connection of the Community Center to Big
Eleven Lake as was identified in the Parks
Master Plan (UG Parks & Recreation
Department, 2017), while providing an added
stormwater management and CSO reduction

benefit to the watershed.

7.3 Define the Roadway Cross Section
The proposed GSI for Minnesota Avenue is an
opportunity to create and clearly identify uses
within the existing road cross section, including
pedestrian crossing and designated parking

areas. Pedestrian crossings integrated with GSI

Figure 7-1: Historical Corridor from
Waterway Park to Big Eleven Lake
(Kansas City, KS)

bump-outs will improve pedestrian safety by creating clearly defined pedestrian crossing zones

and decreasing pedestrian crossing distances between N 10" Street and N 12" Street along

Minnesota Avenue. Figure 7-2 shows the existing cross section. In addition to collecting

stormwater and reducing pedestrian crossing distances, these bump-outs will clearly delineate

the existing angled parking within the roadway cross section. Permeable pavers installed within

the angled parking width create a visual designation of the parking area while providing another

point of stormwater collection and infiltration.
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Figure 7-2: Existing Minnesota Avenue Roadway Cross Section
(© 2017 Google; N 11" Street & Minnesota Avenue Viewing East, Kansas City, KS)

7.4  Align with Community Plans

Proposed improvements align with adopted UG plans including the IOCP, the Healthy Campus

Plan, Downtown Master Plan, and the Parks Master Plan. Street, sidewalk, parking, and other

at-grade infrastructure improvements identified in these plans can also have a primary

stormwater function in addition to aesthetic and traffic definition benefits. By integrating features

from multiple planning efforts, the Unified Green project has the opportunity to maximize the

community benefit while minimizing cost and disturbance from construction activities.

The IOCP prioritizes the implementation of GSI within the Big Eleven Lake watershed. This GSI
project is a visible investment in an environmental justice neighborhood taking advantaged of
City-owned and vacant properties. The project will improve the water quality of Big Eleven Lake,
which is a highly used park with the urban core. IOCP was developed with input from a

community task force selected to represent disadvantaged citizens within UG.

The inclusion of GSI in the project area aligns with the Healthy Campus Plan objectives of
creating more green spaces, connecting public spaces, and re-investing in the urban core. The
pedestrian connection proposed as part of the Healthy Campus Plan follows natural drainage
paths within the watershed, integrating the Healthy Campus Plan easily with stormwater
management objectives. This integration should continue to be explored through future
implementation of the Healthy Campus Plan (Figure 7-3).
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Figure 7-3: Minnesota Avenue Reconfigured
UG Urban Planning & Land Use, 2014, p. 25

The Unified Green concept also aligns with values in the Downtown Master Plan (Figure 7-4):
History of Place, Community Assets, Connections, and Safety and Image. The pretreatment
forebay at Big Eleven Lake Park incorporates architectural assets that mimic historical
architectural components significant to downtown Kansas City, Kansas. The green stormwater
infrastructure enhances recreational community assets at Waterway Park and Big Eleven Lake.
The bioretention garden plaza could extend a portion of the Heritage Trail per the Downtown
Master Plan and provide pedestrian access to the Healthy Campus Plan as well as access to
bus stops at N 11th Street and Minnesota Avenue. Proposed stormwater improvements to the
Minnesota Avenue, Waterway Drive, and N 11th Street corridors will provide connections
between downtown and adjacent neighborhoods, encourage multi-modal transportation through
access to pedestrian zones, bus stops, and defined parking areas, and revitalize this portion of

ind
downtown. Guirdare Biine Quindaro

Jersey Creek Jersey Creek

Jersey Creek Fairfax
Kaw Point

-t ]

Kaw Point
Fairfax

Downtown
KCMO West
Bottoms

Central City Park Central Central

LEGEND
Highway/ Balanced Pedestrian Transit Heritage Gateway/Enhanced  Enhanced
Expressway  (Arterial)” (Local) Corridor "+ Trail @ Intersection @ Streetscape’

Figure 7-4: Mobility Framework as Depicted in Downtown Master Plan
(UG Urban Planning & Land Use, 2007, p. I-15)
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The Parks Master Plan (adopted 2017) includes public input and professional assessment of
both Big Eleven Lake and Waterway Park. Recommendations at Big Eleven Lake includes:

e Vacating Waterway Drive
(Figure 7-5) to improve
access, connectivity, and
usability. Proposed
stormwater features as part
of Unified Green can
integrate into either closing
portions of Waterway Drive
or repurposing Waterway

Drive as parking.

e Replant native wetland

species around Big Eleven Figure 7-5: Existing Waterway Drive Adjacent to Big
Lake. This recommendation Eleven Lake

axe S feco endatio (Waterway Drive & Washington Boulevard Viewing South,
would integrate well with Kansas City, KS)

reconnecting the stormwater
function at the southeast corner
of Big Eleven Lake and
improving water quality.

¢ Replant and repair stone planting
beds around Big Eleven Lake.
The extension of the stone walls
and planting beds on the south
side of Big Eleven Lake as part
of re-establishing the stormwater
connection could promote
restoration activities around the

lake’s perimeter (Figure 7-6).

Figure 7-6: Existing Stone Wall at South Edge of
Big Eleven Lake
(Big Eleven Lake Park, Kansas City, KS)
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The Parks Master Plan Recommendations at Waterway Park included:

e Reseed grass on the soccer field. Installation of dedicated stormwater infiltration facilities
below the existing soccer field allows for the re-grading and definition a youth soccer
field. Perforated pipe drainage systems associated with the infiltration facilities could
help drain the surface of the soccer fields.

¢ Re-vegetate non-play areas with short-grass natives to assist with stormwater
management. Retrofitting existing outlet structures and amending the existing soil
adjacent to the parking lot and at the northeast corner of the park will promote infiltration

in existing rain garden areas (Figure 7-7).

Figure 7-7: Existing Bioswale at Waterway Park
(Waterway Park, Kansas City, KS)
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7.5 Promote Economic Development and Environmental Justice through
Improved Infrastructure

Currently, the project site and surrounding area tributary to Jersey Creek is largely
characterized by vacancy, as shown on Figure 7-8. The sewer, street, sidewalk, and GSI
improvements in Big Eleven Lake Park, Waterway Park, and along State Avenue, Minnesota
Avenue, and N 11th Street will make the area more desirable for businesses along these

corridors and for the neighborhoods near Waterway Park.

@ CSO 19 Outfall
| 7 \__ Jersey Creek

- Park Parcels

Land Bank
Parcels

DK

K]

Vacant Parcels
Unified Green
Drainage Area

s wla

Figure 7-8: Land Bank and Vacant Parcels

Unified Green embodies the EPA’s overarching strategy for environmental justice. The
pedestrian access to the Healthy Campus Plan site, parks, and community center, as well as
GSI improvements for CSO control improve and promote the health and environment of this
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community. The opportunity to enhance the urban landscape with multi-benefit infrastructure
can establish a partnership precedent between the UG and community investors. The Unified
Green project provides an opportunity to evaluate GSI practices in strategically planned
environments as a catalyst for urban revitalization. It offers an opportunity to holistically invest in
a community’s infrastructure looking at-grade and below the surface, and identifying future

opportunities and processes for continued infrastructure investments to ‘grow’ the UG ‘green.’

7.6  Educate the Community

Integrated planning for combined and separate sewer systems includes public education. The
bioretention garden plaza at west side of what will likely be the first phase of the Healthy
Campus Plan will provide an opportunity for education and outreach to the community related to
the historic significance of the sunken gardens at this site, the original park plan for Kansas City,
water quality, and stormwater management. Education can consist of permanent signage that
shows the integration and the historical significance of the corridor with stormwater
management of the future through GSI. The features incorporated in Phase 1 can then be
expanded throughout the Unified Green corridor to provide community edification of the UG’s

investment in infrastructure and health.

7.7  Pilot Green Stormwater Infrastructure Construction, Maintenance and
Monitoring

The diverse palette of GSI types and technologies proposed with the Unified Green project
provides UG the ideal opportunity for a green pilot project. With this pilot, UG can gain
experience with design, installation, short and long-term maintenance of green stormwater
infrastructure. Upon completion of the Unified Green project, monitoring will be performed to
evaluate the effectiveness of the selected controls in reducing wet weather overflows in the
CSS. Quantification of the capture volumes, infiltration rates, and downstream benefits will be
used for future green infrastructure and long term IOCP planning. The results will be included in
the Final Measures Plan. This pilot also requires a long-term operations and maintenance
program of the GSI facilities, generating a need for more green jobs within UG. Kansas City,
Missouri is currently in year one of implementing the Water Environment Federation (WEF)
National Green Infrastructure Certification Program (NGICP), which sets a national standard for
GSI construction, inspection and maintenance workers. UG has the opportunity to expand on
this program and create a skilled workforce in at-risk communities, benefitting both the IOCP

performance and the local economy.
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8.0 OPINION OF PROBABLE COST

Burns & McDonnell has prepared a planning level Opinion of Probable Cost for the construction
associated with each phase of the Unified Green project. Since Burns & McDonnell has no
control over the cost of labor, material, or equipment furnished by others not under contract to
Burns & McDonnell, the opinion of probable cost for construction of the work is based on
experience and qualifications. Burns & McDonnell does not guarantee that proposals, bids, or

actual project costs will not vary from the opinions of probable cost.

The overall cost for the Unified Green project, including all four phases of improvements, is
estimated to be between $9.8 M and $10.4 M, depending on the desired level of service and
GSi sites selected for construction. Table 8-1 and Table 8-2 summarizes the cost for each
phase by categories for construction for the minimum and maximum level of service options, the
WQvV and 25-Year LOS, respectively; a detailed opinion of probable cost for each phase can be
found in Appendix C. Primary construction categories are quantity-based and include
Demolition/Restoration, Storm Sewer Construction, Green Stormwater Infrastructure
Construction, and Landscaping. General construction categories include Property Acquisition,
Erosion and Sediment (E&S) Control, Traffic Control, and Engineering Design. Major
assumptions for development of quantities for each construction category are further discussed

in the following subsections.

Table 8-1: Conceptual Opinion of Probable Cost for Unified Green Project Phasing, WQv LOS

COST SUMMARY PHASE1 | PHASE2 | PHASE3 | PHASE4

CATEGORY
DEMOLITION/RESTORATION $1,098,000 $254,000 $208,000 $391,000
STORM SEWER CONSTRUCTION $422,000 $36,000 $341,000 $341,000
I?\IIIQ:EREANSTSFISSMYI\!QET(IZESNSTRUCTION $1,187,000 $558,000 $662,000 $9,000
LANDSCAPING $248,000 $62,000 $112,000 $13,000
PROPERTY ACQUISITION $262,000 - $169,000 -

GENERAL CONSTRUCTION
E&S Control — 5%
Traffic Control — 2%
Engineering Desigh — 15%

$650,000 $201,000 $290,000 $166,000

CONTINGENCY (25%) $967,000 $278,000 $446,000 $230,000

TOTAL | $4,900,000 | $1,400,000 | $2,300,000 | $1,200,000
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Table 8-2: Conceptual Opinion of Probable Cost for Unified Green Project Phasing, 25-Year LOS

COST SUMMARY

CATEGORY PHASE 1 PHASE 2 PHASE 3 PHASE 4
DEMOLITION/RESTORATION $1,098,000 $254,000 $208,000 $391,000
STORM SEWER CONSTRUCTION $660,000 $36,000 $483,000 $402,000
I(IS\IIIQ:EREAI\;,TS;-SS'?AL\JII\QETCI:EORNSTRUCTION $1,187,000 $558,000 $662,000 $9,000
LANDSCAPING $248,000 $62,000 $112,000 $13,000
PROPERTY ACQUISITION $262,000 - $169,000 -
GENERAL CONSTRUCTION

E&S Control — 5%
! $703,000 $201,000 $322,000 $179,000
Traffic Control — 2%
Engineering Design — 15%
CONTINGENCY (25%) $1,040,000 $278,000 $489,000 $249,000
TOTAL | $5,200,000 | $1,400,000 | $2,500,000 | $1,300,000

8.1 Demolition/Restoration

The following summarizes major assumptions related to the Demolition/Restoration line items

presented in Appendix C.

e Building demolition was assumed to be 30% of all property acquisition cost.

¢ Removal all existing inlets.

o Removal and replacement of existing street pavement assuming full depth replacement

in addition to mill and overlay of entire street section to provide a complete restored

product for the project area.

¢ Removal and replacement of existing driveways, sidewalks, stairs and ADA ramps as

impacted by the proposed improvement alignments only.

8.2 Storm Sewer Construction

The following summarizes major assumptions related to the Storm Sewer Construction line

items presented in Appendix C.

e All storm sewer is sized assuming 25-year conveyance level of service for the maximum

option and WQV level of service for the minimum option. New storm alignment includes

extents shown in the detailed phase figures in Section 4.0.

Unified Government

8-2

Burns & McDonnell




Unified Green Conceptual Design Opinion of Probable Cost

8.3

Existing storm sewer is assumed to be reused unless otherwise noted. New 15-inch
storm sewer was assumed for connection of all inlets to the new storm sewer.

Existing inlets will be removed, and new curb inlets will be strategically placed along and
adjacent to the proposed storm sewer alignment.

New stormwater manholes at vertices in proposed storm sewer alignment as well as

junctions with new and existing storm sewer pipe.

Green Stormwater Infrastructure Construction

The following summarizes major assumptions related to the Landscaping line items presented

in Appendix C. While green stormwater infrastructure construction is presented as an individual

construction category, it is important to note that all categories listed are critical to the function
of the GSI.

8.4

Bioretention and permeable pavement quantities based on plan areas and component
depths presented in Section 6.3.

A 6-inch deep, No. 8 aggregate choker course was assumed for all bioretention GSI
between soil and storage aggregate layers.

PVC cleanouts and a 6-inch perforated underdrain were assumed for all bioretention and
permeable pavement GSI.

Green outlet structures to control flow out of GSI and maximize infiltration was assumed
for all bioretention GSI.

Geomembrane was assumed for GSI adjacent to street pavement or building subgrades.
Ribbon curb was assumed at the interface of all permeable pavement and standard

street pavement.

Landscaping

The following summarizes major assumptions related to the Landscaping line items presented

in Appendix C.

Landscaping assumptions were generally based on an assumed cost per square foot of
GSl installed. Detention assumed standard sod restoration, while bioretention and
bioswales assumed a mixture of native plugs and shrubs.

Tree installation assumed replacement of existing trees removed on a 3:1 (removal to

replacement) basis.
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8.5 General Construction
The following summarizes major assumptions related to the general construction line items

presented in Appendix C. Note all general construction costs are rounded to the nearest $1,000.

e Property acquisition cost based on assessed value plus an additional 25% presented on
the Official Website of the UG of Wyandotte County and Kansas City, KS.

e Erosion and sediment control was assumed to be 5% of the subtotal of the primary
construction categories (Demolition/Restoration, Storm Sewer Construction, Green
Stormwater Infrastructure Construction, and Landscaping).

o Traffic control was assumed to be 2% of the subtotal of the primary construction
categories.

e Engineering design was assumed to be 15% of the primary construction categories.
Lake health assessment costs discussed further in Section 9.0 are assumed to be
included in engineering design fees.

e Contingency was assumed to be 25% the subtotal for all construction items, primary

construction categories and general construction categories.
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9.0 RECOMMENDED NEXT STEPS

The conceptual design presented in this report was based on available data and information at
the time of composition. To move the Unified Green concept into the next phases of pilot project
implementation refer to Figure 9-1 for an overview of major steps. Continued coordination and
communication with the Board of Park Commission and other UG public improvement projects,
and integration with development initiatives is critical to the overall success of the project. Of
these major steps, the following should be noted from a process and implementation

perspective.

e UG is currently undergoing a full inspection and review of existing structure and pipe
assets within the project area. It is recommended to review and incorporate rehabilitation
recommendations of existing sewer infrastructure within Unified Green project extents as
part of each design phase. Analysis and construction cost for this effort is not included
as part of this concept design. In addition, consideration should be given to all
infrastructure at, above, and below grade that could be impacted as part of holistic
redevelopment of the corridor.

o The Healthy Campus Plan submitted applications to UG’s Urban Planning and Land Use
Department to proceed with development between Minnesota Avenue and State
Avenue, from N 10" Street west to N 11™ Street. Schedule and improvements for this
development project should be integrated with Unified Green to form a cohesive public
improvement project, constructed at one time. Phase 1 of this project was developed to
integrate with the Healthy Campus Plan, however, the improvements are able to function

as stand-alone projects and can move forward even if development does not.

e Big Eleven Lake has been the focus of water quality criticism by elected officials,
regulatory agencies, and others. It is recommended to complete a comprehensive lake
assessment at Big Eleven Lake to analyze the existing lake’s health and the proposed
future condition of the lake with the introduction of a direct stormwater condition. To
complete this assessment, it is recommended to complete the following major tasks:
bathymetric survey; sediment probes to quantify sediment thickness; and sediment core
sampling and analysis for metals, hydrocarbons, chlorides, ammonia, phosphorus, and
total carbon. In addition to the water quality assessment, it is important to understand

how water is currently moving into and out of the lake. Since there is very limited
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tributary drainage area, but a constant water level is maintained in the lake, it is
hypothesized that the lake itself is spring fed. For this reason, it recommended to install
a pressure transducer to monitor water levels in the lake as well as a rain gage to

associate those water levels with rainfall depths.

¢ In addition to the continued coordination with the Board of Park Commission, BPU,
DPW, and UG public improvement projects, the Unified Green pilot project provides the
opportunity for other potential partnerships including NGICP and Healthy Communities
Wyandotte (HCW). Partnering with NGICP creates workforce development opportunities
for GSI construction and maintenance as discussed in Section 7.7. Healthy HCW under
UG Public Health Department works with several community organizations including
Cultivate Kansas City and Kansas City Community Garden to promote development of
urban gardens within UG. Integration of GSI into the community supports the goals of
both organizations, and creates the potential for strong partnership opportunities with the
NGICP, HCW and their affiliates.

Data Collection

Eid / Construction Phase 1

Bid / Construction Phase 2 Bid / Construction Phase 3 Bid / Construction Phase 4

Continued Coordination

Figure 9-1: Unified Green Next Steps
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The Unified Green project will reduce CSO volume and frequency at CSO 19, provide some
flood control benefit, and improve the water quality of Big Eleven Lake. This project is proposed
to be integrated into a planned urban redevelopment program that will be highly visible in the
downtown district and is anticipated to stimulate urban renewal. Consisting of bioretention,
bioswales, wetland forebays, and wetlands, implementing green stormwater infrastructure in this
basin will provide a great opportunity to showcase different types of GSI and evaluate its
performance. It will also be used to estimate the cost of construction, operation, and
maintenance for future GSI efforts for future overflow control evaluations. Utilizing green in lieu
of gray infrastructure can achieve this level of control while providing additional benefits for the
community, as discussed in Section 7.0. The GSI proposed in the Unified Green project is
flexible in type and layout, and can be modified to be cohesive with future urban redevelopment
plans while providing equally significant overflow control at CSO 19. Unified Green is an
excellent opportunity to educate and engage the public regarding sewer overflow control issues
and provide the community an aesthetic infrastructure investment they can see, interact with

and appreciate.
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B.1 BPU Waterlines

B.2 BPU Electric
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